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41.241 : -a^c-l 42.242 : =1^5^^ 
100 : S-Sl-a-ft-i^JS. 110 : 
120 : f^^S-^ll-y 121a : °^^^]-^ 
130 : ^fJ-S-Bfl-a 131 : ^M-^>^ 
111 : ^-i-*^ 111a : ^^'^}^ 
241a : ^i4'«->-¥- 



^^■a^ <a-^7|fe sil^^ol -^^ICiS) m^oHA-l ^J-TgAi 7>il- -y-^syoi 7^ 

^3.. s. I S: f-efl ^^^^ <a-^7isi <a^l- ^'a^soicf- 

s.^]-^ wVi+ 'f'zBsi jg-^-^-i^ <a-^7ife, 7i-i:^-°di§(sp) ^ 7i-is.#^(DP)^ 7rioi'a(io)4, n 

o]^jS\ ^T^^ =ell<S-fi-qe (20)54. HErj-fi-MB(20)'>ll 31^^}°^ ^V-g-^V^ ^^^-^-i- «> 

^ ^^^^a.El(30)s+, 5.Bll'y-fJ-MH(20)olI Ja.^«>al ^4-§-^JS.El(30)sl 7l-^;^K33)olI ^^*><^ 7}^^ <a-^ 
S}<:^ -^-^-^^^(40)31-. ^^^<MS.E1(20)S] 7|-^;^}(33)« ■^■#-^^^(40)3] 3il>;§-(42)4 ^^ 

7>Ji-7^K33)5'}- ^^^^U2)S\ ^^^^-i: -S-HS)-^ ^^:t = ^-8-qS(50)S. ^^^^fji Jin].. 

= 2ll^-8-MB(20)fe <&^-frMS(40)^ ^^t:-1(41)sf 31^1:^(42)* ^4^^ S-E] (30)^ "ti #"3* ^] 

^mfe ^'S-=ell<a(21):iiK :?i'S-=5ll'y(21)o)| ^^*-i]2.El(30)al E}-^^^ f'?!-S.i!))<3(22)^. f' 

^5.el|<g(22H ^^^V-s^ ^^i = ^-frMm(50)^^-8-«^-fe^HJ-H.2fl*a(23)«.S. S!i4. 

^4-S"^^ati(30)fe 'y-^-frMB(40)fi^ ^^c-](41) al^^ofl al^Ja^j^^Houter stator)(31)i2f, il^:2^^K 

31)sl vfl^oJl -a^a -T-Jl-^^I ^'S-S.zllU (21)31 s^^^ofl vfl^j2.:^;<Kinner stator){32)i!f, ^^JO. 

^JtK31)i!l- vfl^3i;gxK32)>^1-«>1Sl *^(air gap)ofl 7ll^llS}°l SJ-^-fi-i-|S(40)S] :£;-g-(42)o|| ;a^«>jl n 3i1i!i^(4 

tJ-^-?hHH(40)fe ^«o^H.?)l'a(21)«11 ^■asj-'^ :31^5>fe -a^e1(41)2l-, %^*<^ 3.B]i30)s] 7}-^^K33)<^ ^^^H 
^^cl(41)sl ■a-^^^(P)-Hl^i ^^^-S-i- «>fe 3):i€-(42)3K Blib§(42)S1 ^'a'HS ^^^*}<^ =i ^^^(42)^ 
-S-S(F)1- 7WS}^A1 vgrfl7V^a] :|^<g^ ^-a^^ (43)^1-, ^^^01(41)21 S#^o11 ^^^^V(P)-i- 

^^^H^ -fi-MB(50)fe- ^fic^1(41)fi] sl^^sl- oH tfl^§|.fe m^ji;^:;^K32) a>oH1 -^-^^iJl <a^-g- ^«o'-=5il"a 
(21)oll ;^l^l*>fe «}:^ ^^-er 7}^7.H33)s\- 3\^^^(42)si\ «il ^ 7^3] ^IJ-^ ?-^!iS.%(51):4. 7}% 

^K33)4 2l=i#(42)sl -a^-^-^ll "a^a:* ^l^l«Vfe 4^^^ ^'8-2Lzll'a(23)^ ifl^^ofl ^1^1«>fe ^ :f 
^^iiH.^(52)o.s. ol^<H7;^ S!i^. 

^^^5.^(51)^4 ^^^ = ^(52)-& zl-zt •y-^s'^i^s^-e-a <^l-?-'»1^*'a€ci(4i)s] ^c]- ^ 
vfl^^ «H ^7]^ 7l-^;^K33)sl. 3)i^(42)21 -^^^1- aVc.)o11 31^t!}3l SJi^. 
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ux)7}- ^-^^slol 7}^7.H33)^ 2l^^(42)'il l-S^itfil nl-al- -g-aioj^Al ^:?li=^-fmS.(50)o|| al«fl 3! 

-^(23) A>o1oll rt^o] >i3)lolAi(60)-i- ^\^] ^>7lt!- 3q^^(42)^ 2:71^^11- ^olSicf. 

^:?lif: = %(51)Sl -l-^ofl ^£31 i:5lloH(60)* 7)l7l)S>7l\+ SEfe ^?V= e11'a(22)4 ^'9-5.2fl^(23) -*|-e.H l£Sl 
=^i3i]o)A-1(60)-i- V]^ <y=^ ?^iS^(51)(52)2l -y-^^* 2^^^o_s.^ 3\^^(.42)2] Si?]^^]^ a^Sffe ^o]oj 
-2.14 :i^sllolAi(60)(60)^ -^-'lll- M-^i f'^=Efl'a(22)2> ^ "frHefl <a(23)-fi- 4-S-oll°> ^^^U 



^■^^ T^^^ ^ 4-8- 

^^sl ^Aj«1-7l ^*}o1, ?l|oK'sl M1^«^ 5^<H5. ^- 711 '>l^sl Sefl-a-i-afc^sM -a^lsl-fe HEfl^-ft-MS 

21-, S2fl<afrMS°1) JL^i -g*1*>fe- sl^Ji^J^l-s)- =Ls]ji a si^jt^;^)-^!- vH.%jij§;^1- A>oioiiAi % 

"^liie^^Ml -a-^sl-Ji ^^^<^aEl^ 7V^^1-^1 ^^*H -a^lclsi uH^oflAi 3]^ ^^-g-^^ sV^AJ -^sfli- *loj 

«1*fai >a-7)^ <a^-?-2l El-^^4 «>H cJl-«-*Vfe H.aflH-fi-'-ISSl .^1-oHl ^1}-^ T^aisH ^l^^i 

«-si ^^^^-i- -8-H«1-^ ^^^i^-S-qs* a^t} ^S--^-*^ 'a-%7ioi) 51101^1. Hifloj^v^E^ 1]^ 3^31 5. 

0- S. ^^^^ <a-^ 7lSl Sl^l- S7l?l^l 2:^^J-^11- ;'fl^t!-'=l-. 

^^aclsi s-l^^ofl ^u^A)..?-^ oHl icfl-s-si-fe HsDsJ-^HH^I vfl^^°)1 -a-i+AV^l- ^AjsH ^^.7] ^ 

*M1 '^'^^4. 

£ 4fe- -g- ^^*<il 'y-^7lo1lAi ^7l^Sl.g. a;g«j-7l ^311-1- Jitl f^a^HoU. £ 5^ -g- 31 

^iiS- 2:71^51 2:=g^AlSl -a^^ ^4**1 "a-^7HAi S:^^^!. HlH«H ^'S^E^'I^. 

ojoi] sAit}- »3>i2i- ^01 ^ "i^oii ^4^^ "a-%7ife. ?iioi4i(io)fii vfl^^ofl ^1:^1 5}oi ^sm^ SEii<a-s-M 

S(100)sl-, S-efl-g-ft-MHClOOofl Ji^«H ^l-ido-s^ ^'^SVfe- ^-^--S-^S-E-KSWiil-. ■£efl<a-8->-lB(100) 

oi) ;^1^1«>e^ -f}-*i11- <a-^*l-fe ^^-f1-i-|H(40)fi1-. «e1i<g-S-MS.(100)fil- ^^•S-^iqs.EKSOSI 7>^;tK33) ^>ololl 
^^SV^I n 7V-S-:*K33)^ U^-R-MS{40)^ 3^^^-^(42)01 «>£.^ -S-£«1-fe #^li^=^-8-qS(50) 

1- i^T-t!-4. 

= e1)<a^qH.(100)fe %^^-ilaEl(30)s1 S'\^3.^^H3l)s\- ifl^Ji=^;^K32) -y^^^ «-«^l ^]^mA- ol-^el 
'a-^-lVqH(40)2i ^^DiC4i)§ -a-SJ^H ^l^l*>fe ^•8-=^ -a (110)4, ^^-^-i^-SEioOfil fi|^3i^^K3i) Ef%^ 

-i- :^1^1«1-SS. AJ.7I ig.a.:f.^)2.Bl (30)31 Sl^ JI^ ;^K31)1- A>o1ofl ^j; ^afHa^] <a(l 10)oi] Sfl^*£(n]S.Al)s. 
«^Sl-fe f'^>H2ll«J(120)4, -^^2 511 -a (120)0)1 H-'^V ^^^^2.Ei(30)sl si^al^^K31)4- m^ul^i^H 

32) El-A-i^-S- ^^*il ;^l;^1*>ji :f ^^>r=^(52)-S- ^l^l«|-fe ^^Hh^efl-gdSO) O-S. ol^o^^cl-. 
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4. 

^ ^^V^efl-gc 120)3)- ^n}-S.2fl<3<130)-a: v+A> 4^011 XI ^^^-g- ^ 5as.^ *a=^ Sefl-a* -8-^(W)o. 

<g.^:^4^2.E:l(30)fe ^i^^Sefl-ydlO^f f'?>He11<y(120) '^l-o)-^ SL^^ -M^l^V^ 2]*^ji:^j;^K31)S}-. Sl^:a^^}(31) 
SI ifl^ofl ;§.q.^ c-ji ^wj-SEll'ad 10)011 °a-'y*Vfe vfl^ji;§:^H32)^, sl^al^^K31)i+^)l'^al^j:^K32) A>oi 
S) ^^-(air gap)<Hl 7H;tll*><^ -a-^-ft-H:e(40)2l 3iliii#(42)oIl ^^SV:il ^ 3l^€(42)3l- «-5ll 

'a-^frMS(40)fe ^^^-i^ll-yCllO)"!! ^-y^H JI^^^V^ ^^cl(41)iq-, ^^^-S-^S-EKSO^I 7V-S-;^K33)<H1 ^^t\c^ 
-§^1^(41)31 <a-^-§-t!:(P)ofl^i ^>fe 3lil-(42)2K 3l^^(42)Sl -^'^c^ =L ^^^U2)S] 

-^S.(F)-i- 7We>^-M ianl|7>iSl ^"a-g- ;«im*>fe *<a'i-M.(43)fil-, ^^cl(41)al S.#^oll ^J-a}s>o^ ^^^^KP)^ 

^^^H.^-^Ms(50)fe- -a^icisi si^^^v oloii tfl-g-ei-fe- m^3.^j;^K32) A)-oi<:H] ^<ysi-ji <ac].^ ^'i'-^jfl-ydio 

HI ;^l;=^l5Vfe El-'S-S- 7>^;^K33)2)- 3z1>.^(42)fi) ^^■Sf'^l ^l^l^Vfe ^ 7^si\ ^^^=^(51)4, 7}^:^K 

33)sl- 31:^^^(42)31 -a^i-^fii -a^^ ^l;^l«}fe H^^^ ell -a (130)31 ^%^°il ^1^1*>^ ^ As] ^^^^ 
^^:iiH.^(52)«.S 

^•S-* •3^^^H.^(51)2> ^^^S^(52)^ zt^i^ 'a-^^'Si^^H^^S. ol-f-<»l7;^ ^^c-l(41)Sl s}^ Jatl- €■ 

x+l^g-g- ^ 7>-f-;^V(33)sl- ^i^^(42)Sl ^^-^-^ '<\-<=>M tjI jI'^^cI- 

^sUsf ^^"11 'cHsVetlfe « o^-SJ-Sc]-. 

£"3^ -^-i"?! 111^ ^-i-l-¥--^]T^K 

-ST^I ^«j-H.efl^ (110)2) ^^1-^(111) Ml^^o)! -a?ic-i(41)€- Ji^«]-ai, ^«,J-H.e)l<y (ilO)fil ^f-l-^dl 
1) %^^-^H.El(30)2) ^^:n.=9^K32)^ 'S'a ui^^V^. Lii^:ii=g;^K32)ei "S^'j ^Ji 

ji^j:=^K3i)i- ^'S-H«)rr]dio)oi] -a^i^^^v^ei f'<i=Efl'a(i20)-i-3i^ji;^^;^>(3i)2i ei-^^oii 'aa^^ 

^^EfloflAi ^l;il-E(xii5.Al)a ^^J-Ssfl-ildlW^ ^^He)l<a(120)* 3)^Jl^j^K31)l- Jl^t!-^. 

c^o. 2i>^§(42)-i- ^^t!: 7>-S-;^K33)l- s>\^JL^:^H3V^ ifl^al^;^K32) ><-V<*]o)l ^l^id-S-S oj^g.^ ^ si3E.^ 
*}s] ^:^^(i2M 7l-i-P^K33)2l <a^-¥-«H^ ^i'S-^ ^^^iiS^(51)3l- ?-^;i: = 'S(52)^ ^^*V'^ ^ ^ ^ 

wj.^^^ia^(51)^ ;^wj.nj^loj(iio)£) :6:-i-l-^(lll) ■^^^'fl aL^gslE^^ ^« ^»!}-^ *^itH^( 

52)^ ^uj-SZ^t^ (130)21 vfl^-aofl Jl'SSlE.s. ^c^.. 

S. 5o)|Aisl. :a-ol ^IJ-H. 211 <?J (130)21 ^*8-'a<=fl ^Hm^M-^V-¥-(131)7>#^= 51] ^(120)21 ^«J-'aoI| ^BlUr <S- 
^^^^a2l)'i simtlr J^oJ en oj (120)21 :f*9-S en «g (13021 21^^011 -g-^(W) ol"*!! ^fJ-H 

efl<gd30)* #^=Ell<a(120)'Hl ^l^-5>^Ai ^Mj-^ ^^^5.^(51)^1- ^«<}-# ^^^«^(52)* ^^SMl °J-^«l-<^ 
3l:ix^(42)2) ^7l^Al«- -a^Cl2l -a^^-a- 7l§o.s. ^i<LV3d(Ll)oi)/.-1 ^^^^(L2)^S. a=at!-tK 

-& tt'goll 21?}- ^a-^^^ "a-^7121 31 2.71^ A] 2:^>S-^H CJltl- ^'^Hl7> Xife ^-fr^ ^^"^f- 

^^tl- 'a^l<=fl>^ife- f'-Lf-H.ell'y (120)4 ^>S-HEfl-S(130)°fl zl-^l" 'y-''1->^l-^(121)2f =^i4a>:^(131)1. %'^j^-<^ ^ 
^ ^l^*ffe :5J 0)0^0.14. .g. -gAHIfe s. 6o\]^^s^ ^"^1 ^^ci(241)l- ^ilJ-^efl "J (210)21 :Q:-^l-?-(21 D-^l M-^V ^ 
ol^o^;acl.. 

<^11- ^flcl(241)2l Sl^i^oflfe ^H->^]-¥-(241a)» ^^^5>Jl oHl tfl-§-s>fe ^«,} = 2ll^(210)2l ^f-#^(211) 
^^■aoflfe -^71^ '4^>4>^K241a)^7> ^ SiS.^ ^i-l./.>^(211a)-i- 

=-1 ^4- ^'S-HzflU (210)21 ^*-l-?-(211) vfloU^^ ^^t-l(241)7}- -§-3lol;*l ^jisHl ji^^^ ^ 5^^5.s. aj.^)*). 
-^?ic-l(241)2l- ^'S-H.«ll"a(210)2l ^■f-l-¥-(211) AVoloJl -8-;aoli4 -g-tg ^fi^o.^. :f(260)-i- 7H?;11«> 
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#Si47> 7]l^^*>fe -i-ai ^71^*1- #<g AjAV^a^ ^-y-ti- 4= sac)-. 



(57) ^?S| .^^ 

1. 

^n^l-SSl ^fl-^-ofl ^oiS. ^ 7)1 ol^j-o^ HEfloJ^ 2:^*V<^ ^*]«Vfe Sefl-g-fi-HS.Sl-. SEl|<a-^qSo)) -a^isvfe 

E^si 7f^^Hl ^^D]£) vflJ^oiiAi ajAi i3-4^:f-g. §>^xi -^Aiii- iEia^^E-* ^«l?v -i}^ 

4 0]°)) cH^s]-fe seil-a-fi-qHsl Ayc,]o\] ^ig.^ ?-Hl*}-<H J^iJi^s) ^^-g-^-fr -B-HS^-^ 

^^-s-^ ^^7Hi saoi'^i. 
s^«V£^ ^^§1-^ ea-i- t}tr ^^^m 'a-^7isi 2:7) ^^i s:^^^]. 

2. 

^1^^ safe ^^J«Vfe ^ «>fe ^^^^ »J-^7lSj 3^>i^ 2:7)^^1 

3. 

^^s] Hsii'a^ i4>^> *n^«- 4^ -s-^ o.^ ^atg-*].^ ^^^.s. «i-fe ^-s- *>fe 
<a-^7isi 2i=t$ 2:71 a^^a-^. 

4. 

Jflol'SSl Ml^<=H» ^ 7l| Ol^Sl H5|l<a* -a^l«>fe ^^l^-S-MHfif. SSfl-g-fl-HHofl Jl^^ ^^JSVfe 

His] 7}^;^Voil ;a^«H ^licls) vH-^-oil^i a] A} ig-^^^^ sf^^i "y-^sV^^ ^h1?v <a-^ 

4 "loll tfl-S-*]-^ Hefl-a-fi-MSSl vfl^^ Aj-oH ^B^A -g-^d-a^^ Bl^^s] ^^a-Sr^-i- -frE«l-fe 



- 5 - 



gJH^SI ^2003-0073666 



£^1 





- 6 - 



g^H^SI ^2003-0073666 





-7 - 



SD^mm ^2003-0073666 




- 8 - 



